Reversal of Bcl-2-mediated resistance of the EW36 human B-cell lymphoma cell line to arsenite- and pesticide-induced apoptosis by PK11195, a ligand of the mitochondrial benzodiazepine receptor.
Opening of the permeability transition (PT) pore is a central feature of apoptosis induction by chemical stress. One component of the PT pore, the mitochondrial benzodiazepine receptor (mBzR), has recently received attention for its potential role in modulating PT pore function. Specifically, antagonistic ligands of the mBzR, such as 1-(2-chlorophenyl)-N-methyl-N-(1-methylpropyl)-3-isoquinoline-carboxamide (PK11195), have been shown to sensitize Bcl-2 overexpressing cells to apoptosis induction by facilitating the opening of the PT pore and the subsequent loss of mitochondrial membrane potential (Deltapsim). We examined whether PK11195 can sensitize EW36, a human B-cell lymphoma cell line that over-expresses Bcl-2, to apoptosis induction and mitochondrial depolarization by environmental chemicals including mitochondrial toxicants. We found that, although EW36 cells are refractory to apoptosis induction by antimycin A, rotenone, pyridaben, alachlor, and carbonyl cyanide m-chlorophenylhydrazone (mClCCP), they are dramatically sensitized to induction of apoptosis by low concentrations of these same agents following pre-treatment with PK11195. The sensitization of EW36 cells is accompanied by a rapid and extensive loss of Deltapsim within a few hours following chemical exposure. Furthermore, using sodium arsenite, we examined the role of the c-Jun N-terminal kinase (JNK) pathway and protein synthesis in apoptosis induction in EW36. We found that, unlike untreated cells, EW36 cells treated with PK11195 no longer show an association of JNK pathway activation with apoptosis induction. Importantly, PK11195 eliminates a requirement for protein synthesis in chemically induced apoptosis in EW36 cells. These results show significant drug-mediated alteration of cell sensitivity and JNK pathway activation to environmental chemicals and mitochondrial toxicants, following ligation of the mBzR.